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Abstract Four species of Hemileuca were surveyed in Texas by making road trips to field sites to collect 
caterpillars. Larvae of H. chinatiensis were found in low numbers in western Texas on Condalia ericoides in March 
2013. Larvae of H. slosseri were found in moderate numbers in northwestern Texas on Quercus havardii in May 
2014. Larvae of H. grotei were collected in April of three consecutive years (2012-2014) on Quercus fusiformis in 
central Texas, and Exorista mella, Chetogena spp., and Belvosia bifasciata (all Tachinidae) were reared from them, 
the latter a new host record. Larvae of H. peigleri were collected in May 2013 and May 2014 on Quercus fusiformis 
in four counties of central Texas, and Leschenaultia fulvipes (Tachinidae) was reared from them, a new host record. 
Cotesia (Braconidae) were reared from larvae of H. slosseri, H. peigleri, and H. grotei, the latter two being new host 


records. Hemileuca peigleri was newly recorded from Concho and McCulloch counties of central Texas. 
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Texas biomes. 


Introduction 


The genus Hemileuca contains more than 35 species 
ranging from Canada to southern Mexico, the majority of 
which are day-flying moths (Lemaire, 2002; Rubinoff 
and Sperling, 2002). Although some species have a two- 
year life cycle, and others fly in the spring, the four 
species in this study all overwinter as eggs that hatch in 
early spring, with larvae maturing in late spring, pupae 
aestivating during the summer, and adults flying from 
October to December. The larvae of all species in the 
genus have stinging spines, as is the case for all members 
of the large subfamily Hemileucinae. The four species 
we studied and collected are Hemileuca chinatiensis 
(Tinkham) that ranges in far western Texas and southern 
New Mexico, H. slosseri Peigler & Stone that ranges in 
northern Texas and adjacent regions of Oklahoma and 
New Mexico, and H. peigleri Lemaire and H. grotei 
Grote & Robinson, both of which are endemic to the 
Edwards Plateau of central Texas. Pinned adults of 
these species were figured by Ferguson (1971), Peigler 
and Stone (1989), d’ Abrera (1995), and Lemaire (2002). 


Populations of Hemileuca are known to have cyclic 
fluctuations over several years. In a single region or 
locality, the caterpillars occasionally occur as outbreaks 
(population explosions), and then decline to the point of 
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being rare or absent, but eventually become common 
again after several years. Percent parasitization and 
population density probably correlate with the fluctuating 
populations of these Lepidoptera. The purpose of this 
study was to survey population levels and rear parasitoids 
of these four species of Hemileuca in Texas, and to 
acquire specimens for future studies using nuclear and 
mitochondrial DNA. 


Materials and methods 


The map in Figure 17 shows the localities in eight Texas 
counties where we collected larvae for this study. These 
caterpillars were collected into jars and plastic 
containers, using a twig or jar lid to dislodge them from 
the hostplants, because they have urticating spines. 
Larvae were reared back in the lab in screen cages, on 
sprigs of the hostplants inserted into bottles of water. 
Caged larvae were exposed to sunshine for at least one 
hour daily, which reduces the incidence of mortality from 
pathogenic diseases. To protect from stings, we used 
latex gloves when cleaning the cages and adding fresh 
hostplants. 


When parasitoid larvae emerged from host larvae, they 
were held in small plastic containers until adult flies or 
wasps emerged. Pupae of Hemileuca (some of which 
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contained puparia of Belvosia and Leschenaultia) were 
kept successfully over the summers on a layer of sterile 
soil in plastic boxes, and were misted with water 
occasionally. 


In this study population structures were observed from 
various field sites containing ideal habitat and parasitoids 
were reared and identified. To assess the population level 
of H. chinatiensis at Fort Davis, we used a metal 
professional electronic measuring wheel, Model MP401E 
(Keson Industries, Aurora, Illinois, USA), and small 
plastic flags to mark the plots. Population levels of H. 
grotei at Vaaler Creek were estimated based on number of 
larvae collected per hour, and comparisons made between 
three consecutive seasons. All photographs in this paper 
were made using a Nikon Coolpix 885 camera (N150). 


Results and discussion 


We reared six species of parasitoids, four of which 
represent previously unpublished host-parasitoid 
associations (Table 1). Puparia of Chetogena suffered 
high mortality from desiccation, and very few flies were 
obtained. Specific data for each of the four species 
follows: 


Hemileuca chinatiensis (Tinkham) 


Mature larvae (Fig. 1) were collected on 24 March 2013 
about 3 km southeast of Fort Davis on Highway 118, Jeff 
Davis County, in western Texas. On the morning of 
collection at 8:00-9:00 hours, the temperature was 
-2.7°C, and it was windy with clear skies. The field site 
(Fig. 2) was level and open, and the predominant plant 
was Condalia ericoides (Rhamnaceae), which is the 
hostplant for H. chinatiensis. These thorny shrubs were 
widely scattered and generally less than a meter tall. 
The identity of the hostplant was verified because it is the 
only species in the genus with petals on the flowers (see 
Fig. 1) (Correll and Johnston, 1979). The only other 


Table 1. Parasitoids reared in this Study. 
Parasitoid 


woody plant growing in the field site was allthorn 
(Koeberlinia spinosa, Capparaceae). On some of the 
same Condalia shrubs that we found H. chinatiensis, we 
also collected mature larvae and freshly spun cocoons of 
Agapema dyari Cockerell (Saturniidae: Saturniinae). 
The habitat falls within the biome called Trans-Pecos, 
which lies on the eastern edge of the Chihuahuan Desert 
(Correll and Johnston, 1979: map 1). The larvae fed 
primarily on the flowers of Condalia, but also ate leaves. 
They were fed leaves of Condalia hookeri in San 
Antonio, because C. ericoides was not available. No 
parasitoids were reared from the larvae we collected. 


Following some methods outlined by Ratti and Garton 
(1996), the measuring wheel was used to define an area 
200 m x 400 m. A smaller 50 m x 50 m plot was marked 
by flags within this area, and two caterpillars were 
collected on the Condalia within this smaller plot. 
Assuming a uniform distribution, we therefore estimated 
the total population of the larger area to be 64. However, 
some of the larvae had probably already left the 
hostplants to pupate at the collection date. Moreover, 
there had been a large fire at the field site in the spring of 
2011, and we could see that the Condalia bushes had 
been burned because of the dead trunks, but they were 
recovering by sprouts representing two years of growth, 
and larvae were found on this secondary growth. 
Several kilometers up the highway, we searched on 
unburned Condalia bushes but found no larvae. 
Therefore, populations were extremely localized, such 
that ideal habitats, several kilometers apart, did not 
contain larvae. On the cold morning, larvae of H. 
chinatiensis and Agapema dyari were observed to be at 
ground level around the main stem of the hostplants, 
sometimes in small excavations in the soil. Late in the 
afternoon of the previous day when the temperature was 
higher, larvae were observed to be feeding near the tops 
of the hostplants, which we marked with flags. Larvae of 
both species move between shade and sunshine to 


Classification Host 











Diptera 
Belvosia bifasciata (Fabricius) (Fig. 10) 
Leschenaultia fulvipes (Bigot) (Fig. 13) 


Tachinidae: Exoristinae 


Tachinidae: Exoristinae 


H. grotei* 
H. peigleri* 


Exorista mella (Walker) (Fig. 9) Tachinidae: Exoristinae H. grotei 
Chetogena spp. Tachinidae: Exoristinae H. grotei 
Hymenoptera 


Cotesia electrae (Viereck) (Fig. 8) 
Cotesia sp. 


* Previously unpublished host records 


Braconidae: Microgastrinae 


Braconidae: Microgastrinae 


H. grotei*, H. slosseri 


H. peigleri* 
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thermo-regulate their body temperatures, a behavior 
typical for other species in these genera. 


Hemileuca grotei Grote & Robinson 


This species was found to be common at our field site in 
three consecutive springs (2012-2014), but we were 
unable to locate larvae at other places in several counties 
within the known range. The study site was at Vaaler 
Creek (a golf course and housing development), on 
Highway 281 about 3 km south of the town of Blanco, in 
Blanco County. Larvae (Figs 3, 4) were collected on 
Plateau live oak (Quercus fusiformis), which is the 
dominant tree in the area. Other common plants include 
Salix (Salicaceae), Ulmus (Ulmaceae), and Opuntia 
(Cactaceae). The oaks occur as large semi-mature trees, 
as well as patches of scrubby small trees (Fig. 7). 
Caterpillars were found on Q. fusiformis of any size, but 
were easiest to collect on small trees at or below eye 
level. The calcareous terrain is hilly and very rocky, and 
belongs to the biome officially known as the Edwards 
Plateau (Correll and Johnston, 1979: map 1), but usually 
called the “Hill Country” by Texans. Hemileuca grotei is 
an endemic to the Edwards Plateau and feeds primarily 
on Q. fusiformis, but also on other species of Quercus 
(Kendall and Peigler, 1981). Photographs of living adult 
moths have not been published until now. 


Larvae of H. grotei were collected at Vaaler Creek on 
sunny mornings with clear skies. Upon collection, larvae 
were observed in a clustered dispersal pattern. Several 
larvae would be observed in a clump of shrubby oak 
bushes, while other shrubby oak clusters would not 
contain any larvae. On 12 April 2013 approximately 60 
larvae were collected in three hours. On the contrary, on 
26 April approximately 20 larvae were collected, because 
by then many had left the trees to pupate. In April 2014 
we collected 50 larvae of H. grotei in two hours. These 
observations indicated that the population declined from 
2012 when larvae could be found on almost every tree, 
including small isolated trees, and many hundreds of 
larvae could have been taken. Late instar larvae 
commonly disperse across the ground to other oaks. 


Many larvae were parasitized by various tachinid 
parasitoids that affected approximately 20% of the 
collected larvae. A few Exorista mella (Fig. 9) emerged 
as adults on 22-24 May 2013. A larger number of 
maggots of Chetogena were obtained from this lot of 
host larvae, but most died due to desiccation before adult 
flies could be obtained, as mentioned earlier. The genus 
Chetogena needs taxonomic revision, so it was not 
possible to identify these parasitoids to species level (see 
Peigler, 1996). More than 15 pupae of H. grotei 


collected as larvae in spring of 2012 and spring of 2013 
yielded parasitoids of the large tachinid Belvosia 
bifasciata (Fig. 10) in spring 2013, fall 2013, and May 
2014. This tachinid was recorded to heavily parasitize H. 
slosseri in northwestern Texas (Wangberg, 1983). Three 
of the 50 larvae collected in April 2014 produced 
cocoons (9, 26, and 26, respectively) of Cotesia electrae, 
so that rate of parasitization was low, approximately 6%. 


We observed a case of multiple parasitism in a larva 
collected 26 April 2013 at Vaaler Creek by Catherine Hill 
that had 14 hatched cocoons of Cotesia electrae attached 
to it (Fig. 8). A few days later a maggot emerged from 
this host larva, and on 18 May a small specimen of 
Chetogena emerged. 


Hemileuca peigleri Lemaire 


This species is also an endemic of the Edwards Plateau, 
and feeds primarily on Quercus fusiformis. Although we 
drove in April 2013 to places where this species has been 
recorded in Llano, Gillespie, Mason, and Burnet counties, 
we were only able to find larvae on 4 May 2013 at the type 
locality in San Antonio, northwestern Bexar County (Fig. 
12), which is located near the intersection of Culebra Road 
and Highway 1604. Fourteen mature larvae were collected 
on trees of Q. fusiformis, usually about 2-5 m above ground 
level. On the same day, no larvae were found at the top of 
a hill about 200 m away, a more sunny location, so larvae 
had probably already left the host trees to pupate. 


In May 2014 we found mature larvae in roadside parks in 
Kimble, Concho, and McCulloch counties on our road 
trip to seek H. slosseri farther north. We noted what 
appears to be a northeast-southwest band of habitat over 
50 km wide that separates the ranges of H. peigleri and 
H. slosseri, where few or no oaks can be observed. For 
H. peigleri, the dominant trees and shrubs at the type 
locality and the other collecting sites to the northwest 
include Quercus fusiformis, three species of Celtis 
(Cannabaceae), three species of Rhus (Anacardiaceae), 
Sophora secundiflora (Fabaceae), and Quercus shumardii. 
Salix and Populus (Salicaceae) occur along rivers. 


Two adult flies of Leschenaultia fulvipes emerged in 
April 2014 from pupae of H. peigleri collected as larvae 
in Bexar County in May 2013. The phenology of the 
parasitoid therefore coincides with availability of host 
larvae. This large tachinid was also recorded to attack 
Hemileuca maia by Selfridge et al. (2007), but those 
authors reared the parasitoid from fifth and sixth instar 
larvae of the host, whereas we reared it from host pupae. 
A noteworthy observation was made on a parasitized 
individual collected 4 May 2013 in Bexar County. The 
exuviae alongside the caterpillar had 10 cocoons of 
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Fig. 1. Hemileuca chinatiensis, mature larva on Condalia ericoides. Fig. 2. Field site in Jeff Davis County, showing scattered shrubs 
of Condalia ericoides. Fig. 3. Mass of sibling larvae of H. grotei, prior to dispersal. Fig. 4. Mature larvae of H. grotei. Figs 5-6. 
Adult male of H. grotei. Fig. 7. Field site in Blanco County showing shrubby patches and tall tree of Quercus fusiformis. Fig. 8. 
Cocoons of Cotesia electrae (Braconidae) attached to larva of H. grotei. 
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Fig. 9. Pair of Exorista mella (Tachinidae), reared from larvae of H. grotei. Fig. 10. Belvosia bifasciata (Tachinidae) reared from pupae 
of H. grotei. Fig. 11. Mature larva of Hemileuca peigleri on Quercus fusiformis. Fig. 12. Type locality of H. peigleri, which was 
our field site in Bexar County. Fig. 13. Leschenaultia fulvipes (Tachinidae) reared from pupae of H. peigleri. Figs 14-15. Mature 
larvae of Hemileuca slosseri on Quercus havardii. Fig. 16. Field site for H. slosseri in Terry County, showing Quercus havardii 


and Artemisia filifolia. 
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Cotesia attached to it, indicating that it had been 
parasitized by the braconids. The larva molted again on 
17 May and continued to feed and grow. It eventually 
molted two more times and then formed a pupa, which 
died several weeks later. This case is unusual because 
Cotesia usually kill their hosts as larvae within a few days. 


Hemileuca slosseri Peigler & Stone 


Hemileuca slosseri is endemic to the red sands of 
northern Texas and adjacent areas of New Mexico and 
Oklahoma. The only known host is shinnery oak 








(Quercus havardii) that grows in large patches of trees 
that average less than a meter in height (Slosser, 2001). 
The caterpillars of H. slosseri are greenish or creamy 
white, with reduced spines (Figs 14-15). Wangberg 
(1983) first reported it, and it was subsequently described 
by Peigler and Stone (1989). 


On 13 May 2014 we searched along several highways at 
previously known localities for H. slosseri. We searched 
fenced and unfenced areas in Stonewall, Kent, and 
Dickens counties, but no larvae were found. That area 
has suffered from extreme drought in recent years (Jeffrey 


Fig. 17. Map of Texas showing counties and specific locations where the four species of 
Hemileuca were collected for this study: H. chinatiensis (1 star), H. slosseri (2 triangles), 
H. grotei (1 square), H. peigleri (4 circles) Map courtesy of U.S. Census Bureau. 


Slosser, pers. comm., May 2014). It falls within the biome 
called the Rolling Plains (Correll and Johnston, 1979: map 
1). On 14 May we drove west into the High Plains (Correll 
and Johnston, 1979: map 1), and succeeded in locating two 
populations of H. slosseri in Terry and Gaines counties (Figs 
16, 17). At Wellman, Terry County, we collected 38 larvae, 
ranging in size from half-grown to mature, in about one 
hour. This was a narrow patch of Quercus havardii only 
about 8 meters wide and 75 meters long, between the 
highway and a railroad track, one km southwest of Wellman 


on Highway 62/385. Of the 38 larvae, six had cocoons of 
Cotesia electrae, numbering 11, 12, 13, 13, 16, and 20, 
respectively, but no tachinids were reared. We collected six 
more half-grown larvae at a site on Highway 180 about 12 
km east of Seminole in Gaines County. One of these also 
had cocoons of Cotesia electrae attached to it. Stands of 
sand sagebrush (Artemisia filifolia, Asteraceae) are also 
common in these areas, often interspersed with Q. havardii, 
especially in the High Plains. In the lab in San Antonio, 
larvae were successfully fed leaves of Quercus fusiformis 
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and Q. shumardii, because Q. havardii was not available. 

As far as we know, H. slosseri has not been collected by 
anyone since the early 1990s, although outbreaks of 
caterpillars were reported near Seminole (Gaines County) 
and Big Spring (Howard County) in May 2012 by 
ranchers. The areas that we observed to have good 
stands of shinnery oak closely paralleled those shown on 
maps for this oak by Miller and Lamb (1985: fig. 70c) 
and Slosser et al. (1985). 
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FEY AICBI Hemileuca (VVVAAR) BOA 
ee _ ey tee I ZOvT (T.J. STEELE * R.S. PEIGLER) 


Hemileuca tk FY D6 XY ABI PU C35 
ENZBTEOVVVIABOLEC, THD mM CH 
S>ORBw. ABIL, ZEULOSO, BBWS S 
DOREBGENSMR, Ai Cho Hemileuca NAE 
IL, WW SINCBA, JRE., MECRA, 
BIcW CHIR LC, ERDIA DDIR CITA EWG 
AiG Be RO, KR CI, KRATSPAMCEWT, 
HemileucaB4GO Wa eReL, COHRBBER, D, 
SEMMR Ce MELE. FAR ONKHRAEA POH 
DF—-Fik, REOMORELELZALCHETCHS. 

H. chinatiensis : F AY AWB 56 = 2 — XY AAPL 
MTS. 2Wi34E3A K, FAHAT OD AE ELA 
®Condalia ericoides 2° > YR hh REL Ze. 


H. grotei: FAV APRROBA. 2012-20144F O44 Ic, 
FEF ABREB CT FEO Quercus fusiformis t> © Y H & Fk 
EL, VY FYRI DExorista mella, Chetogena spp., 
Belvosia bifasciataD JAk Z HBL OFNAFELLT 
PELIK). 


H. peigleri: FFU AHRROMAM. 20134 + 201405 
Alc, F+#EOOuercus fusiformis PÒ FFYDD 
(county) THR & REL 7. Concho% McCulloch®2#h T 
DOTORE ES’. BHOM DOV FU SIHO 
Leschenaultia fulvipes DJA Z WER L722 (BEL L CHALE). 


H. slosseri: FY AAR CHROTT TRY, Saa 
rakara. 2144ES Al, FHP AIUMCTITAA 
D Quercus havardii2?» D Be FRE L E. 


ir, Cotesia% D— (27 LNP R) DSH. slosseri, H. 
peigleri, H. groteiD BA SALT 4D rL. 


[MH : VERE Toshiya Hirowatari] 
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